In this filter an undesired return loss is seen, where the stopband between two passband is not enough wide. In [4] a dual band band pass filter with very large size and large insertion losses is offered to operate at 1GHz and 2GHz. In [5] the step impedance coupled lines, short circuited and open circuited stubs are used to design a dual band bandpass filter with asymmetric structure which has high insertion losses. In [6] using the step impedance resonators with very large sizes a high losses dual band bandpass filter is designed for ultra wideband applications. In [7] using the open loop resonators and half wave step impedance resonators a large insertion losses dual band bandpass filter is proposed. In [8] a large size step impedance resonator is used to design a dual band bandpass filter with four transmission zeroes. But it has large insertion loss while its large size problem is not solved. In [9] the asymmetric SIRs and open stubs are used to control the transmission zeros of a proposed dual band bandpass filter. Another problem of this filter is its small rejection-band between the two passbands. In [10] a compact dual band bandpass filter is designed by combining bandpass and band-stop filters to operate at 2GHz and 2.2GHz. In this structure low insertion losses are obtained in the both passbands. But the passbands have the small fractional bandwidths. In [11] a double-slot-loaded resonator is used for exploration of a dual band bandpass filter with two closely spaced passbands operated at 2.1GHz and 2.6GHz. In this structure a large insertion loss at second passband is obtained. In [12] a small fractional bandwidth dual band bandpass filter is designed and fabricated using open loop resonators for multimode WLANs. This filter has two undesired return loss in the both passbands.
I. INTRODUCTION
High performance dual band bandpass filters that operate at IEEE802.11a and IEEE 802.11g Wireless LAN bands play an important role in modern wireless communication systems such as RF transmitters and receivers. For example by using of the microstrip open loop resonators two different dual band bandpass filters operated at 2.4 GHz and 5.7 GHz are designed in [1] , [2] . In [3] a compact dual band bandpass filter with small fractional bandwidth using open loop resonators is proposed. In this filter an undesired return loss is seen, where the stopband between two passband is not enough wide. In [4] a dual band band pass filter with very large size and large insertion losses is offered to operate at 1GHz and 2GHz. In [5] the step impedance coupled lines, short circuited and open circuited stubs are used to design a dual band bandpass filter with asymmetric structure which has high insertion losses. In [6] using the step impedance resonators with very large sizes a high losses dual band bandpass filter is designed for ultra wideband applications. In [7] using the open loop resonators and half wave step impedance resonators a large insertion losses dual band bandpass filter is proposed. In [8] a large size step impedance resonator is used to design a dual band bandpass filter with four transmission zeroes. But it has large insertion loss while its large size problem is not solved. In [9] the asymmetric SIRs and open stubs are used to control the transmission zeros of a proposed dual band bandpass filter. Another problem of this filter is its small rejection-band between the two passbands. In [10] a compact dual band bandpass filter is designed by combining bandpass and band-stop filters to operate at 2GHz and 2.2GHz. In this structure low insertion losses are obtained in the both passbands. But the passbands have the small fractional bandwidths. In [11] a double-slot-loaded resonator is used for exploration of a dual band bandpass filter with two closely spaced passbands operated at 2.1GHz and 2.6GHz. In this structure a large insertion loss at second passband is obtained. In [12] a small fractional bandwidth dual band bandpass filter is designed and fabricated using open loop resonators for multimode WLANs. This filter has two undesired return loss in the both passbands.
In this paper a compact microstrip filter is designed using two open loop resonators that connected together with mixed coupling. The loops are loaded by simple open stubs. Also in the proposed structure two new tapped lines feed structures are added at the input and output ports to improve impedance matching and achieve dual band bandpass response with good performance in terms of the low insertion losses and the wide fractional bandwidth. This paper is organized as follows: Section II describes design and structure, Section III introduces the simulation results, and Section IV presents the conclusion.
II. DESIGN AND STRUCTURE
The open loop resonator loaded by three open end stubs is shown in Fig. 1 . A novel step impedance taped line feed structure is connected to the open loop resonator to control the resonance frequencies. This taped line feed structure is added to achieve a good impedance matching too. The proposed resonator is divided to nine paths with different impedances and admittances. The resonance frequencies of the proposed resonator as shown in Fig. 1 can be controlled by adjusting its input impedance. The equivalent model of the designed resonator is shown in Fig. 2 . From Fig. 2 , the input impedance of the proposed resonator as shown in Fig. 1 For the even mode when the input admittance is zero, the resonance frequencies are obtained. Therefore from (1) the even mode resonance condition for the proposed microstrip resonator is:
From (2), there are different methods to control the resonance frequencies. The first method is obtained from Y 1 = -Y 2 . In this case Y 1 can be the admittance of a capacitance (C 1 ) and Y 2 can be the admittance of an inductance (L 1 ). So it can be written that:
where ω 1 is a resonance frequency. Therefore the resonance frequency is as follows:
Another method to create an even mode resonance frequency can be obtained when the shunt stubs (in the path6, path8, and path9) are supposed as the capacitances and the path7 is assumed as the inductance. Therefore Y 3 , Y 4 and Y 5 are supposed as the admittances of three capacitances (C 3 , C 4 , C 5 ) and Z 3 is the impedances of an inductance (L 3 ). So from (1) the resonance frequency can be achieved as follows: Fig. 3 .
To obtain the dual band bandpass filter as shown in Fig. 4 , two open loop resonators consisting of step the open stubs, the new tapped line feed structures, and the step impedance cells are connected together using mixed coupling. The frequency response of the proposed filter is shown as Fig. 5 . 
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III. SIMULATION RESULTS
This filter is simulated using ADS full wave EM simulator. The proposed filter is designed and fabricated on a RT Duroid 5880 substrate. It has dielectric constant of 2.22, 15 mil-thickness and loss tangent equal to 0.0009. The dimensions of the proposed structure shown in Fig. 3 are presented in Table I . The insertion losses at 2.4 and 5.7 GHz are better than 0.35 and 0.25 dB respectively, while the return losses in the first and second passbands are better than 13.6 and 18.22dB respectively. The filter size is 28.5 × 12.75mm² . Fractional Band Widths (FBWs) in the first and second bands are 17% and 13% respectively. This filter has -3dB cut-off frequencies at 2.14 and 2.55 GHz in the first passband and 5.31, and 6.04
GHz in the second passband. The comparison of proposed filter with previous works is shown in Table II . It is seen that the designed filter has smaller size, better insertion losses and good fractional band widths. In the Table II, IL1, IL2, RL1,  RL2, FBW1, FBW2, F O1 , and F O2 are the insertion loss at 2.4GHz, the insertion loss at 5.7GHz, the first band return loss, the second band return loss, the fractional bandwidth at the first pass band, the fractional bandwidth at the second pass band, the first resonance frequency, and the second resonance frequency respectively.
IV. CONCLUSION
In this paper a dual band bandpass filter using novel open loop resonators which connecting together with mixed coupling and the new tapped line feed structure was presented to operate at the near the WLAN frequencies. The conditions of obtaining the resonance frequencies were achieved to control the resonance frequencies. The wide fractional bandwidth, and the low insertion losses are achieved. The insertion losses at the 2.4GHz and 5.7GHz are 0.35 dB and 0.25 dB respectively. The proposed structure was compact and its size was 363mm 2 . Also it had two width fractional bandwide in its first and second bands. 
